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(3) Japanese Patent Application Laid-Open No. 08-070 1 06 (2002) 

"SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING 
THE SAME" 

The following is an English translation of an extract of the above application. 

5 

A first conductive layer la is formed so as to contact with a source/drain region 15 
formed in a surface of a silicon substrate through a contact hole 3 1 provided in an interlayer 
insulating layer 29 and to extend over an upper surface of the interlayer insulating layer 29. 
A coating layer 33 is formed so as to cover an end face of the first conductive layer la as 

10 well as an exposed surface of the interlayer insulating layer 29 and to have a hole 33a which 
exposes a central portion of the first conductive layer la. A second conductive layer lb is 
formed so as to contact with an inner wall of the hole 33a and an inner side than the end 
face of the first conductive layer la. The coating layer 33 is removed. A capacitor 
dielectric layer 3 and an upper electrode layer 5 are successively formed to cover a surface 

15 of a lower electrode layer 1 . 
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129 <D±gpaMK5Ifi-r -5 J: "5 KJ& 1 ©zl^g 1 a & 

s n „ m rmmm 2 9 ©situ v temmte * o'ln 1 
©agsia 1 a©^*^. #>-^§s 1 (ommm 1 a©+ 

fiRStlS. ?L3 3 a©rtMtJgU 

a ©^HJ: 0 ftffliJCCjg-rS <£ 5 K32 ©igmjf 1 b *$0 

fiKStiS. *!53Iff3 3*»B8*sn4. TSPiSJl 1 ©fl 
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1 

immm 1 j ^wmm&^mn&^mm*te&L 

$ft&#iJtia^S§5<t£«-r£<fc 5 K % diOHUtam 1 ©?L 

©gists^/su twaMiw©±wa®©— **swa io 
sttiL-fcS!riaie^»©±gp^m_h<hffirism i ©s®i© 
*r 2 ©?L*Wf st&an £^<£-r . 

ofjiaiSSJ: 9 *>fl)ia**SI5affiPJ-CBuia^ 1 ©©an 
£ ftSlttCC&lt $ ft h fSffJtt©f& 2 ©agHJl £ 
IH£. 

mmmzmz. < t tmam i ©«itJi©#ffii**ii 
w-rs*-cx-, ^^i-r-sifit, 20 
irfss i 0*02 commmzm. *> £ 9 «:* + ^> £gt 

aria* + * stmf*®*^ i> TBuiasfi 1 *j <t 2 
©*9im i >rtrm r s «t 5 cc±gpit©i ^ff^-r * in £ 
***.fc. *^i**is©s«ii*s. 
mmm2 ] mria»sji*x ^> tm,^t sis 

« . iTIBMS® ©x 5^ > aigW BtftttJSCD x ? * 

st?. w*^ 1 ccta«©*^fr^g©m^«„ 
[ m$m 3 ] iiria^F«!B»^{t. Mosr5>^x£ 30 
©i#©v-x/KW>^©-:£re&y. uiav- 

fria tvv . iria v-vku-^ ^mmotbtrtcm 

ffiiBtr* h^^^^cfc^tcfrtaiffi^ui^fiKSft^. a 
*s 1 icMtfsxoimftm&cDmmijm. 

a«©i*fflj:ccff$^ § titcMmm t . 

oii5iBil&if£H©±SB*B±fc:?&»£ * ft b . 

j: ^Kjgfissftfcfli 1 (omwst . 
ffl?-s^«ciwfaifri©jgiijf ccjgu *>o±75r^iio' 
mneat 1 ** <£ cf * 2 ©agis/i* aMt^ zmmmm so 
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I5ia* w^£ifmii£:fttti/rii3taifs 1 **J:c>*jfi2 
a. 

[000 1] 

[«3SLh©*Jffl^«J] ^aSlftSia* J: £>'-£© 

KWttKML. JrOWjeWtCtt. eSlfflftCcaLfc** 

><f f s¥^*«stecfcf>'-e©sjg^ffi{cra 
■r-5k©-c*&„ 

[0002] 

[ft*©8ffi] 2*P. 3>tTa-5iadrC!)m*«S©«> 

*»oj«auttff j^istt t©*^*Sftrc^o c ft(c# 
or. ^(*^®^©iiiii^b*>J:D ; ii;iit£;gtt&s^ 

[0003] *ig^g©*riati.t»fB©7>yA&A 

tH^J* s aJfg^cfe©iOrDRAM (Dynamic Random Acc 
ess Manory) ifi— Sftfi«)fC^I^ft"Cl>S. £1©D R AM© 

y 42^^^)jX^--s^* y -b;ni. — «cc 1 ffl© 

MOS (Metal Oxide Semiconductor) h 3 l/VT^tt. C 
ftCCSM$ft/cHl©+ + ^^>$td>6»^ESft6. U 
ft*9>Sl h^>i^X5f l + ^/^^^M©^*';^^* 
•5.. C©^^7*©^*y42^tt, ^jt*ifES#)tcfc«6y* 

';««©jR»fi4sa«:i^±'c*. -eftKt>x^s©D 

RAMtO£<^t,56ft-Cti-£.. 

[0004]«T. e£3R©DRAM©^*y^?r^ 
[0005) 191*, S£fc©y * U -b^Hf it*^-r«iBS 

KH^-ra)^. i9^#Mit. yty-fejus. ioo 

MOS h?>i>X3?2 Oi, lootv^Jl lOt 

[0 00 6] MOS h7>i/X*20B, l*f©V-X 
/h'U^>M^cl 5i, ^-hKftllli, y-l-li 

(Hi 3i*WLrc^ 0 m©v-VKu-f>«« 

15tt, ^ y 3 >S® 2 1 ©2R^#l»iMbjg 2 5 te£Z? 

vMM&Wrc xBtfiStix^Z. c©i*f©v-x/K 
u W >mw l 5 1*. it$5WffiiiSK©^il««)^ l 5 a 

t . imm&Wk&<D*mimM i5b<t*6^^LDD 

(Liqhtlv Doped Drain ) j&g^WOTl,^ C©l*t 
©V-X/KU-Y>«Jgtl 5iCD5SftS«^±(cy-r 

mitmi i*fttELx>/-}-nmm (v-vm 13^ 

JEfiSSft-CC**. C<Dtr-bnmmi3<Dmm*M.'>J: 

[0 00 7] Sfcl*t©V-X/'KU'{>^l 5©— 
#«C«fcTv Kft4ft4«WI2 7a»*. ffe^a 1 7±CC3g 
0±tfSJ:^{C}fM$ftri^„ Cft6MOSh^>^ 
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12 9(1^ 1 2t© V K U"T 1 5 ©ffefrfC 
St53>*i» l**J&i)ti**TCVS. C©3 

>ttf\-*-M3 1 &mC~Cltt<DV-Z/\:isJ>m 
mi 5©fl6#CC«-i-5J:9H:**AS/*l 1 0*9ft£3 

[0008] tt^V^l lOtt (XhU 10 

±VSSH (HzA<7*U-F) 1 0 5&**rLTl»S. T 

sotum ioib. mi *$ j;o'm2 ©#mji iou, 

1 0 1 IB1©^S)11 0 1 a«> ^> 

*£U froJfP^i?a&Ji2 9©±gBflffi±£-£©amfC?& 

•oxm&bx^h. $fcS2©«©gioibii. mi 

©^m)l 1 0 1 a©52figP©ffiS{CSL'. *o^©^® 

urrgprnffii 1 0 1 £*tftf &£5K:±spmssj!i 0 

[0009] ix«c. u^^mwrnmommyj-mic^ 
x&wtz, aio-ii9tt, mtommwrnmom 
a*ffi*ie««:5K-r«n«Kffiia-c**. *-rn 1 o£ 

#it,t, i/U3>»«2 l©3tffi£#Srrs«fc5K:ii 
SOLOCOS ((Local Oxidation of Silicon)^ t" 

BUSK j*F4H* Wf Mt 2 5 ©Tffll«*«: ftW^F 30 
I«2 3AW?nS. 
[0010] ^l/ti/'j3>IS2 l©^ffl±CC^r- h 

mmi lzit&uxy- fsssbi 3«sn5. 

C©y- FSWf 1 3&££-^X£>£ ur -Y tf>ffiA£ 
JW C <b (c J: 0 JtRBtMBttSEOTtCtlffilA 1 5 a *3JF$s3c 

Afcsrr c itCct o imttffi&&<D^m»mm i5b* 

Sl5a, 15bKl<fcO. LDDl«^©y-^/KU^ 40 

>&«i 5*i^)sKsns. c©<fc^{c. Mosh7>y 

[ooi i] iat©v-*/FW>8W8i 5©^-rn 
fr-fttmir Z> <t 5 ccV&* tr » F « t & ««« 2 7 
1 7±<C«fiR3*l4. COili2 7iMOS 
F7>i^£2 O-fcfc^J^Cif&SiJ^ 9 atfJ&SS 
COiig2 9a©II±(C, ^ffi©^ajt©fc 
»SOG (Spin Ch C1ass)K2 9 b*«ffMStlS„ C© 
«. hI2 9 bfe<tU!«5ii2 9 a^Sfit 

(41$-Cif?A-., i^Sti-S. 50 
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[00 12] il CO***'** i'tcj: 

o . *©&iBtf t»z¥tt&JMiiefi» 2 9 fimznz. 
[00131012 z&mux . Bfisteitu 2 9 ©^m 

£®{C7* F Uv** F4 0 ai^MSti. 
S(c J; 0 BrSM>i£K€*rr & U F /< * - > 4 0 a # 
COU-^ F^*->40a£-7Xi>£L 

r mhmmm 2 9 ccs^ttx » * > y«* sns. c © 

i!.?>MaD. ®TO^J129{C«. V-X/FU 
-f>«Wl 5©-Sq«Stc«T^>3>^4/ F*-;W3 1 

[0 0 1 4] m 1 3«r#RgLr. =i>£#F*-JU3 1 

0 1 caWBflEStiS. 

[OO15]0144#ISU, F-^F^Si"j3 

>uoi c±i<cmmm 1 3 3 A^fissn-s., mam 1 
3 3 ©^®±fc vi>^ i-A$->i4oi) n 
•s. ccuyx hA^-> 1 4 0 b^vx^iitii 
hi 3 3&*.y?-^#2ti. s\m%> f-^i-w b -> 
i;3>iioici5i»;?>^3n5. c©x?^>i/ 

CCiO. F-T'l-^i/'JavllOlctt, 3>£ 
? h*-;b3 1 ^jiD-CV-x/FU-OM^cl 

IlilOlatftS. £©&. F-K£->1 4 

0b»*3iaS. 

[00 1 6] Bl 5 4#ML/"C. ie^H13 3. 01© 

i^ccK-yh^*s B ^^y=i»ii o i djw&ssfi 
c©a. c©K-y"F^isa^y 3>ji i o i d 

(C, ii>%< ifeffi^H 1 3 3fc<£0'JBIffl*ftSSJg2 9©± 

[ooi7]ai6^#iu, c©x7^>yfcj: 
o . m i ©^^ji i o i a ©s^^©}gffi*j <kzjwmm 

1 3 3©WM®{CSL. RM^«^Wrsm2©iES® 

i o i b«sno. com i isj:tym2<Dmmm 1 
oia. i o i b ccj: vTSimmm i o i fimfftzti 

[0 0 1 8] mi 7 4#ILt, »8S1 3 3©^*B# 

7t M^^H3 5«^3nS. $?cC©SL 02 

PC±SrS J >«t!>(CU^ F 1 3 7#8% -agflMBJltc 
J:o-C3fa©«tt«:}tJKa3ti4. cottlt, 
3 3*^7^>^*3ti^. 

[00 19] 1185#Ilt, CtliC^K), TSI5m@ 
1101 ©Rfifl*)tcteC^-cm 1 *s£t>'fft2 ©®m8 1 0 

la, ioi boimM&mmz. c<om. mm^^x 
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•^Cci-Sr v is>>/$:mi<>X7 * hl-iSx V 1 3 5teJ: 
[OO2O]019?r#.il/t. C<DT^^>y{C<to 

r> mmtUMz 9 <o±mmifium-irz. a*, c© 

T»J/>flcJ:^Ttt, IMNUM2 9®±9ftiB»e 

[002 1 ] 10 

«fc 5 itSIl] fi^tTffj-CJi. 0 1 
7, @2 0K*tJ:51C7* FL-yxhl 3 5, 137 

sgftwfcc i k j: o . 1 3 3 <m£m<ic®mmmm 
[0022] -mcmm 1 3 3 *x ? 

f>^iT„^Ol»f>W&3ft5. C<Dtctb. m 
1 3 3*»*T-5&. 02 l(C^-TJ:9(CJiniNUra2 

7<D^mmt, mm® 1 3 3©nii?T. 1 *s«fco**-^x 20 

»*>f«T.,# (IWT. = T 11 + T. 1 ) x~,3->if 

<, il 7KitIlru^ h 1 3 5;WfJt£$4a£© 

[0 0 2 3 ] LtiHstttfih* l/yxhl 35. 1 3 7 5: 
KWSCitLtefcaE). V> * V <DBf&. V^xh<D^ 

<t0. ie»©*Acii*>«:XiB©l«(lfbil»5WH^ 30 

[0024] *h«>it**?BcE>-oawtt. mm^ftffi 
[0025] * /c*#fei^cofte(7>ae«j{* N m^mmmmc 

[0026] 

[MB*»SWSfc«>©#8] 1 CdB*©¥3W* 

[0027] *-r^i*S«©^*®(C^«*J««^0 

««K!W*0«lBtt:jtr SSI 1 ©7L*WrSJMMl3W*W 

ftSfi©=E*M±cc0fi£sn-5. *Lr*Miw©±»8t 

^■TSJr^CC. #>o|&l(D?l£ffiDT*i&4&^t<*;i 

suvestt-rs j: 5 tcfs 1 3 ti. mm® 

<D±ffl$m<D-mm 1 ©^mn*^s}RK(csai3n 
-5. mm otcmmB<D±%fimm±tm 1 ©jgnjf ©^b 

2©?L*Wf ZLtm2<DJU*! 
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•e urm 1 *s <t 2 (omnm^m^ <t 9 k * + ^> * 

filtS 1 *J:a ; ^2©ai®li*tl^-r€.J: 5(c±SBii 

[0028] nimz^%m<D¥mwmm.<Dm&-j5mx- 

«. IS&JBfcx? ^>^*TSXg«. Ml©x? 
^> ?mfi#iffclill©x 7 * > y&s i 9 4>*# < ft s 

[0029] t#:#«3 KfB«£©*«(**lg©iJfjg#£ 

FU-f>8W8©— #-c**>» y-VFu-f>^)S©te 

SJ; i 5tc^ftSffi©X^BS±(c0fS3ti/c^Cc. 
[0030] lt*^4 (CfiWD^WtittKi*, 

©3E*®±K^fiEsnn^. »i©^m/i«, 
or^*i6tJM^ci«»^ccSM3n. a>-?ij&fij!©±gis 

t*. -e©^ffl<!:-e-©^®(cmffl*n/c**gp^H<t^w 
ttf^gp^MiJ-ecfi^s^ffi^SH-r sj; 9 icm 1 ©^ 

*^>£§§SffcJBtt. ^l*5J:0'^2©^m® ; ?:Sor 

1 4sJ:!>*»2©^m(*)l«C*f|S)Lrt,^ < , 
[003 1 ] 

[ffffl] m*H 1 tc5Bis©^^a©8!ji*iSrw. 
©RmB £&£^2 ©aran#>^iiS3 n/cficcssn tc 

-/•?x s> ^> ya#©x v vim ut>tiz>'&*m<,c 
[oo32]$fc, mmitx 0 eia*6Bii*«s-r5 



[0033] 1**312 KiBt^¥*fl£Bl©il£#ffir 
J6*fHI©x*?>^iIKJ:9&*#< &SJ:5K: 

gs^st-i*,, co-tab. titmm<m£&ictmm<D*-~'i 
coo34] n^a3 icsEmommmmscDrnmyrmv 

©=»>£* h*-JUC J: * -M^>£©-spSr*iW® 

[0035] ±E©2ftttc«i: OMftStiSIMOB 1 CCiB 
[0036] 

[Hifefll] «T. ^Bjos^dfcoi^rilBfcg^ 30 

[oo37]bib. n&wommmtostt mmft&i 

fcSB^#HII?<tJg2 5©TflH*«tt:tt. ^ + *JU*7* r 

~> >; 3 >^fe 2 1 ©Slffi&C DRAMO^t'Jt >\>m}f& 
SftT<,>-2>„ C©y*y-feJK3:. n<DMOSh7>y 40 
X£2 0£. l-5O++Ai/5 10i^(,Tl>5. 
[0 0 3 8 ] MOS H5>JxX3r2 0«. y-rKftB 
lit. y-MS@H 1 3£. y-*/Ft/-f>W*ll 
5 i^WO-Cl^. t"J 3>lfi2 1 ©gtffitUi. 2l,> 
KB?]E©flflH*^Tl»©V-;i/FW >^1 5 
rt^fiXStlTI,^,, COy-X/FU^&WU 5 8:. 

IOMM1 5bi©2^jSJ:<3ifeSLDD#j**#L 

z>®M±.icit. f- t-mtm 1 1 *ft&\sX¥- vmm 50 
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Hi ztmi&zti-ci.**. coy-bnmmi 3<o$m 

[0039] lSt©y-X/KL'^>«SJSl 5©— ^(C 
Sb. a>-3lftSMl 7±rcSi9±tfSJ:5Ccif 9 MR& 

!>-y-h^fflii 3«. /c«t^.«^>^^>->';if-f 

F«MWLtUS. CCD«112 7iMOSF^>y 
X£2 0££&5<fc5&CJBraffi|i!i2 9^ &ii«T 

EOS (Tetra Ethoxy Silane ) (C,£ 9J1?J!££ftT(r> 
S 0 £fcJinttMW2 9©±SPSiffi«. ¥tt^bS!iffi(cJ: 
0SSHW«:3|ifflK:S*iri>*. 2fcJimtttt«2 9tc 
«. l*t©V-X/FU-f >««1 5©f6^(c^^n 
h ju3 1 *mfrj£3*iri>s. c©=j>*?r 
*-;P3 i£jli;-ci*f©y-x/FW>^5i 5ic 
SMWfcSM$til»J:^{c+ + ^^^ 1 o#$A£tir 

[0040] * 1 0 «. T§B^®1 li. +t 

A-->^l($f3£, ±§Bm®B5££WUTt,>S. T 

sm^mrn na:. 91 ©^pui ui. mz<mim 1 b 

t&Wb-CUS. Hl©S£mJil att. 3>** r *- 

;U3 i*»i;T-y-*/Fu-f >«W*i 5tc£u #>o 
)ilBH6llMI2 9©±»affl±«:B«ELrc»*. ^2©« 
lllbH. Igl ©gmH 1 a ©i£aSI5©ffla 1 a b J; 

0 t^swij-cifs 1 vm^m 1 a ccjg l . *o-e©set 

»*>6±#^gaf*«Jgtt*#L-Cl»S. ^©ffnijj; 
i>'I2©ilila, lb«. fct*«F-f hSHSft 
'> , ;^>J;'5^ori,JSo c©IifeJ:D t I2©SII 
la. 1 b >> <fc 9 ft* 1>^> SSfmttJf 3 jWBeSS 
*fc+^/^->^fPI«:)13^aEL--CTg|5m 

ill «b*f[6i^-Si:5K:±SBSffiS5*ijgBS§nrt» 
C©±»*«5«. /c£;U£ Y-fYamafva 

[0 04 1 ] *#6W©ll)SfiFII{C*iW'5^^S 
©Wft#&«:-3t,»T8MB-r5. 02 -07(3:. 

»s0ii(c*i w * *«(*ag©Sj&#a ; Srxej«K:^-ri» 
BSKMia-c*So sria2^#Mur. ->'j3>i«2 

osi-7>^»2o, t hH27, mm$mm2 9 
*j<fco*3>^^ h*-*3 1 ^ff^-rsxiii*. 01 0 
-a 1 2 tc^-ra»©sj^^i tataHtt-cisfcft* 
©ifiw««^-r.& 0 

[0042] n>5i7h*-;U3 

uj>mmi5 ©ffe* t jg-r s <t ^> ccjgra&iim 2 9 © 

¥«<e±»«ffiAffitt: F- y h ^te^^ 'J =» >H 1 c it 
tchZ.l£CVD (Chemical Vapor Deposition ) &&C«fc 

[0 0 4 3 ] 03£#RBLT. V-7 h^SW3> 
11 c©*M±ffi(cy* f- h4 0b^i*5n 

•5,. c©7 * h f 4 0 b • mmtet'zn.. 
mmoxm^mth u t?^ h * z -> 4 0 b n 
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CCDl^X F^£->4 0 b^:-7^t> thXWmi& 

mm 2 Qo-ummMnBi-rzt'cmij&s. -j 
St-rssi i ommm i aa^i&sfts,, c©&. u^* 

F>-"<£->4 0 b#S|&£3*l-5>„ 
[0 0 4 4 ] H4£#M0T. HffiL/dira*fe!iJf 2 9 
©SIEfcJ^aUCjgllB 1 aCDglla b±£M5cfc 

3 3 a^m-tm^^mmz 3mmztiz. e©& 

3SB3 3«. /c4*{;f^ll:3>i&{bMJ:9&£. 
[OO45]05?:#MLt, ?L3 3 a£iIDT3tl © 
aPIB 1 a ©*ffiOC&TS cfc 5 iC^Sil 3 3 ©«B£H 
tc F - 7' V ^ttfif V => >M 1 d #C V D&Cc <fc t> JfcfS 

b 3 3 o±»«ffl#id> & < 4 1 Bar * * "C Jt#14x * 

«t 0 , ?L3 3a OMKjf tcflr? *J:9fcF-^h £tt A 20 
->>;a»l 1 b*s»#-TSo c©i5(cL.r, Jgi©a9 
HB 1 b 91 ©^SJl 1 a ©ffiSJ: 0 ttJ^SP^SPJ 

vtpjzmmz'&mTZJ: stem 1 ©zsub 1 a cc« 
c©«. ttisB 3 3 #4>& < t kmwmm 29© 

[0 04 7] E7£#flSL-C. cnWO. Bft&ilfB 

2 9©±»aiHawtH-j-s. c©a. §ss# 
f-^ h&mas' v => >B£ 0 ^-sjigpsge 

4#g*CVD£fCcfc9ft?J&;*;h,&C4{Cj:«3. 0 1 CC 30 

^-r^*f^B«#^ ti £ . 
[0048] ft*?. ±fe©3U6CTtc*ji>-r». aecc^ 
-r<t 5 icmmm 3 3 4 anieiro 2 9 4 *jih ds/ y 3 > 

HWtWej^j&sstrct**. t/*»u ccdbmiimi 

2 9 4&HB3 3 4©*tH«. CftCCRB6ft-f. Sl>(C 

[0049]lMKCtt. BIHf6IU2 9tfTEOSIB 
r£>9. fe£HB3 3#NSGT**l«J:<r>. C©*i£ 
tC. Sli33«r7-.»(HF) Tx^>yiStS 

»mi»*»2 9K#-r*»B»33©x»*>* 40 
jgJRltttift 1 0 0Hat?*£„ C©/c#>. J&3SB3 3CC 

i»f>^»i/rfe, BnflftfM2 9ttC2£A,£x? 

[0050] ^mmm-cit. m 4 tt^-r «t 5 cct&ss 3 

3 **gs w t ^b Paiges 2 9 ©±si^e 4 9 1 (ommm 

1 a©»B±4*B'5.fc5«:JB«Sft.B. C©fctf>. El 
6 © 7 O -fe * (C *>(, >r tftffiB 3 3 tC X ^ > ^ ? ft 

r<>» BrattsNtB2 9«M^13 3«c»astir^€>/'c 

?IB3 3#3&£(C|&£3ft&$-Cttx-v^>y3tt& 50 
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